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MbimeBH^Hbie rpbi3yHbi Gbijih otjiobjichbi Ha £Byx H30JiHpoBaHHbix JiecHbix ynacT- 
Kax Omckoh o6ji. b 30He CHMnaTpnii Ixodes persulcatus h Ixodes trianguliceps. B oGpa3- 
uax KpoBH rpbi3yHOB GbiJia oGHapy^ceHa flHK cjie^yTomnx naToreHOB, nepeHOCHMbix hk- 
co,zjoBbiMH KJiemaMH: Borrelia burgdorferi sensu lato (nacTOTa BbiflBJifleMoeTH 20.0 
h 6.0 %, 3HaneHH^ Ha nepBOM h Ha BTopoM ynacTKe, 3^ecb h ^ajiee), Borrelia miyamotoi 
(8.3 h 2.0 %), Anaplasma phagocytophilum (33.3 h 48.0 %), Ehrlichia muris (30.0 h 
2.0 %) h Babesia microti (33.3 % h 42.0 %). BbniBJieHbi Tpn reHeTHHecKHe rpynnbi 
A. phagocytophilum no nocjie^oBaTejibHOCT^M reHa 16S pPHK h groESL onepoHa h 
^B e reHeTHnecKHe rpynnbi B. microti no 18S pPHK: THn B. microti ‘US’ h ran B. microti 
‘Munich’. 

Kjuoneshie cjioea: Ixodes persulcatus , Ixodes trianguliceps , HKCO^OBbie KJieTiui. no- 
JieBKH, Anaplasma phagocytophilum , Babesia microti , reHeTHHecKaa BapnaGejibHOCTb, 
16S pPHK, groESL onepoH, 3ana,zmafl CnGnpb. 


HKcoAOBbie KJiemH cnyyKar nepeHocnnicaMH BnpycHbix, 6aKTepnajibHbix n 
npoT030HHt»ix B036yAHTeJieH HH(j)eKii;HOHHi>ix 3a6oneBaHHH neJiOBeKa h ao- 
MamHHx )khbothmx (EajiamoB, 2009). }Kn3HeHHbie ijhkjibi nepeHocwMbix KJie- 
maMH naToreHOB BKjnonaioT CTaflnn pa3MHO^ceHra b hkcoaobbix KJienjax, Taic- 
)Ke B KJieTKax KpOBH H BHyTpeHHHX OpraHOB n03BOHOHHBIX )KHBOTHbIX, CJiy)Ka- 
mnx nx pe3epByapHbiMH xo3*ieBaMH. 
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06HTaK)Lu,He b jiecHbix 6H0T0nax MbiiueBHAHbie rpbnyHbi — ocHOBHbie 
npOKOpMHTejiH npeHMarHHaubHbix CTaAHH pa3BHTH5i Tae^cHoro KJiema Ixodes 
persulcatus (OHJiHnnoBa, 1985). B peraoHax Pocchh b I. persidcatas h mcjikhx 
MJ ieKonHTawmHX o6Hapy^ceH p ha naToreHHbix h noTeHu,HajibHO naToreHHbix 
A;jifl jho Aen GaKTepHajibHbix h np0T030HHbix B036yAHTejieH: 6oppejiHH KOMn- 
neKca Borrelia burgdorferi sensu lato (s.l.) h B. miyamotoi (ceM. Spirochaeta- 
ceae); B036yzjHTejib rpaHyjioujiTapHoro aHanna3M03a nejiOBeKa Anaplasma 
phagocytophilum h npe^noJiaraeMbiii B036yAHTejib MOHOumapHoro 3pJiHXH03a 
nejiOBeKa Ehrlichia muris (ceM. Anaplasmataceae); npocTeftiiiHe reMonapa3H- 
Tbi Babesia microti h Ap. (Korenberg et al., 2002; IlInbiHOB h Ap-, 2004; Camo- 
xBajiOB h Ap., 2010; Oomchko h Ap., 2010; Rar et al., 2011a, b). 

CriHpoxeTbi KOMiiJieKca B. burgdorferi s.l. — B036yAHTejin pacnpocrpaHeH- 
Hbix HKCOAOBbix KJiemeBbix 6oppejiH030B. FlepeHOCHHKaMH B. burgdorferi s.l. 
cjiy^caT KJiemH po Ixodes. PhBecTHO 18 bhaob KOMnneKca 5. burgdorferi s.l., 
am 9 AOKa3aHa naToreHHOCTb jxjik nenoBeKa (Rudenko et al., 2011); H3 hhx b 
Pocchh HaH6ojiee pacnpocTpaHeHbi Borrelia afzelii h B. garinii (Korenberg 
et al., 2002). B KJieujax Ixodes ricinus h I. persulcatus BbiflBJieHbi TaK)Ke B. miy¬ 
amotoi f, reHeTHnecKH cxo^cne c B036yAHTejwMH KJiemeBbix B03BpaTHbix jihxo- 
paAOK, nepeHOCHMbiMH apracoBbiMH KJiemaMH (Bunikis et al., 2004; Oomchko 
h Ap., 2010; Geller et al., 2012). 

EaKTepHH Ehrlichia muris b EBpa3HH o6Hapy)KeHbi b KJiemax Haemaphysa- 
lis flava, I ricinus , I persulcatus , a TaK>Ke b MbimeBHAHbix rpbnyHax h 6ypo- 
3yf>Kax (Kawahara et al., 1999; IlInbiHOB h Ap., 2004; Spitalska et al., 2008; Rar 
et al., 2010). FIoKa3aHO, hto 6aKTepHH E. muris bmcoko KOHcepBaTHBHbi. 

PacnpocTpaHeHHbie b CILIA h EBpa3HH objinraTHbie BHyTpHKJieTOHHbie 
GaKTepHH Anaplasma phagocytophilum HHcJmuiHpyiOT rpaHyjiou,HTbi y MneKO- 
nHTaK>LAHX h Bbi3biBaiOT rpaHyjioijHTapHbiH aHanjia3M03 y jhoach h pa3JiHHHbix 
bhaob AOManiHHx h cejibCK0X03flHCTBeHHbix ^chbothmx (Bakken, Dumler, 
2006). IIlHpOKHH Kpyr nepeHOCHHKOB h pe3epByapHbix xo3aeB BHAa A. phago¬ 
cytophilum , BepoflTHo, o6ycnoBJieH ero bbicokoh reHeTHnecKOH BapHa6ejib- 
HOCTbio. Ha ocHOBaHHH HyKJieoTHAHbix nocjieAOBaTejibHOCTeii groESL onepo- 
Ha 6ejiKOB TenjiOBoro moKa Gojibuikhctbo eBponeiiCKHx h30jwtob A . phagocy¬ 
tophilum noApa3AejiflK>TCfl Ha ABe Gojibrnne rpynnbi — KJiaA I h KJiaA II 
(Petrovec et al., 2002; von Loewenich etal., 2003; Katargina etal., 2012). 
KjiaA I o6i>eAHHHeT H30Jnrrbi A. phagocytophilum , o6Hapy^ceHHbie b KJiemax 
Ixodes ricinus h b KpOBH uinpoKoro Kpyra no3BOHOHHbix xo3aeB, BKJnoHaa ojie- 
Hen, Kocyjib, OBeit, jiomaAeH, TaK)Ke 6oJibHbix JiiOAeft, a KJiaA II — TOJibKO H30- 
jiflTbi A. phagocytophilum ot /. ricinus h Kocyjib (cm. pncyHOK). 

BbiflBJieHHbie HaMH paHee b Pocchh 6aKTepHnA phagocytophilum Ha ocho- 
BaHHH HyKJieoTHAHbix nocjieAOBaTejibHOCTeH groESL onepOHa 6biJiH OTHeceHbi 
k TpeM pa3JiHHHbiM reHeTnnecKHM rpynnaM — rpynnaM 1—3 (Rar et al., 
201 lb). A. phagocytophilum H3 rpynn 1 h 2, o6Hapy^ceHHbie b o6pa3itax KpOBH 
ot noJieBOK h 6ypo3y6oK, cymecTBeHHo OTJiHHaiOTCfl ot 6oJibniHHCTBa eBpo- 
nencKHx h 30 Jwtob h BMecTe c o6pa3U,OM A. phagocytophilum ot pbDKeft noJieB- 
kh (Clethrionomys glareolus) H3 LLlBeHU.apHH (Liz et al., 2000) o6pa3yioT ho- 
bbih KjiaA Ha A^HAporpaMMe — KjiaA III (Rar et al., 201 lb). A. phagocytophilum 
H3 rpynnbi 3, o6Hapy^ceHHbie b o6pa3U,ax KpOBH ot 6ypyHAyKOB, o6pa3yiOT ot- 
AenbHyio BeTBb b KJiaAe II, o6pa30BaHHOM eBponencKHMH H30JHrraMH A. phago¬ 
cytophilum ot Kocyjib h I ricinus (cm. pncyHOK). AHanjia3Mbi H3 reHeTHnecKHx 
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70 r Equine, USA ( AF172158) 

99 I- /, pacificus , USA (AF173989) 

50 ' Human, USA (AF172163) 

1. ricinus , Germany (AY281828) 

561 _|— Human, Slovenia (AF033101) 

66 *-Sheep, Norway (AF548386) 

y-/. ricinus , Germany (AY281818) 

33^— Red deer, Slovenia (AF478553) 

98 Roe deer, Switzerland (AF3 83225) 

— I. ricinus , Estonia (HQ629905) 

Roe deer, Slovenia (AF478551) 

/. ricinus , Germany (AY281820) 

1 Roe deer, Austria (AY220469) 

66, Chipmunk, Novosibirsk, Russi a (HQ630618) 

42 [ L Omsk-voleS3 

39 r A persulcatus , Khabarovsk, Russia (HM366572) 

I r /. persulcatus , Irkutsk, Russia (HM366573) 

51 I . /. persulcatus , Khabarovsk, Russia (HM366575) 
1 Chipmunk, Khabarovsk, Russia (HQ630619) 

/. persulcatus , Irkutsk, Russia (HM366574) 

561— Water deer, Japan (HM752098) 

33 - Omsk-vole 121 
77 Omsk-vole52 
64 
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'C. rutilus, Sverdlovsk, Russia (HQ630616) 

_ r- Omsk-vole54 
92 ^ Omsk-vole65 
- C. glareolus , Switzerland (AF 192796) 

C. rufocanus y Novosibirsk, Russia (HQ630614) "1 
Omsk-vole79 

/. persulcatus , Novosibirsk, Russia (HM366570) J 


NJ-^eHjtporpaMMa 1244-bp nocne^oBaTejibHOCTeH (})parMeHTa groESL onepoHa ,4. phagocytophi- 

lum. 

UlKana: 0.5 % flUBepremniH. )Khphbim nipntfiTOM BtmejieHH opnrHHajibHBie nocne^oBaTentHOCTu A. phagocy- 
tophilum ot nojieBOK (Omsk-vole52, Omsk-vole54, Omsk-vole65, Omsk-vole79, Omsk-vole83 h 

Omsk-volel21). 

The NJ-tree of the 1244-bp sequences of A.phagocytophilum groESL operon. Scale bar: 0.005 nuc¬ 
leotides per position. Original sequences from voles (Omsk-vole52, Omsk-vole54, Omsk-vole65, 
Omsk-vole79, Omsk-vole83, and Omsk-volel21) are marked in bold. 


rpynn 1 h 3 6mjih oGHapy^ceHbi He tojibko b KpOBH MjieKonnTaiomHx, ho h b 
K jiemax I. persulcatus , rjik aHanjia3M H3 rpynnbi 2 nepeHOCHHK He ycTaHOBjieH. 

npocTeftiuHe reMonapa3HTbi Babesia microti npeACTaBjnnoT co6oh reHeTH- 
necKH reTeporeHHbift bha, cocToamnii H3 HecKOJibKHx KjiacTepOB (Nakajima 
et al., 2009; Gray et al., 2010). PacnpocTpaHeHHafl b CI1IA h EBpa3HH reHe- 
THnecKaji rpynna B. microti ‘US’-type o6T>eAHH5ieT HiTaMMbi, BbiAejieHHbie ot 
GojibHbix jhoach h ot MbiuieBHAHbix rpbi3yHOB (Zamoto et al., 2004; Gray et al., 
2010). 3iccnepHMeHTajibH0 noKa3aHo, hto cneu;H(J)HHecKHMH nepeHocnnKaMH 
B. microti 'US’-type MoryT cny^CHTb KJiemn L ricinus h /. persulcatus (Gray 
et al., 2002; Zamota-Niikura et al., 2012). P*m eBponeftcKHx niTaMMOB h H30JHi- 
tob B. microti ot rpbnyHOB h KJiemeft L ricinus othocatca ko BTOpOMy KJiacTe- 
py, Ha3BaHHOMy B. microti ‘Munich’-type (Nakajima et al., 2009; Beck et al., 
2011; Welc-Faleciak et al., 2012). Eme A»a KjiacTepa, B . microti ‘Kobe’-type h 
B. microti ‘Hobetsu’-type, o6i>eAHH5HOT JinoHCKne h30ji»tm 6 a6e3HH. B Pocchh 
b KpOBH MejiKHx MjieKomrraioiijHx 6buiH BbmBjieHbi 2 reHeTnnecKne rpynnbi 
B. microti — B. microti ‘US’-type n B . microti ‘Munich’-type (Zamoto et al.. 
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2004; Rar et al., 2011a; He(J)e^OBa h Ap., 2012), ho jiHiiib oahh m 3thx BapnaH- 
tob ( B . microti ‘US’-type) 6bui oGHapy^ceH b Kjiemax I. 'persidcatus (Rar et al., 
2011a). 

rioMHMO /. persidcatus b JiecHOH 30He Ypajia h Ch6hph pacnpocTpaHeH Ixo¬ 
des trianguliceps , xapaicreproyiomHHCfl CMemaHHbiM (nacTGnmHO-HOpHbiM) 
THnOM napa3HTH3Ma H Ha Bcex CTaAHJIX pa3BHTHfl CB5I3aHHbIH HCKJIIOHHTeJIbHO 
c MejiKHMH MJieKonHTaK>mHMH (MajHOuiHHa, 1966; Korenberg, Lebedeva, 
1969). HeT CBH^eTejibCTB Toro, hto KJienjn I. trianguliceps cnocoGHbi hh^huh- 

pOBaTb JHOACH HJ1H AOMaiUHHX H CeJIbCKOX03flHCTBeHHbIX >KHBOTHbIX, OAHaKO 
KJiemH ABHHoro BH^a ynacTByiOT b noAA^p^caHHH npHpOAHbix onaroB pa3JinH- 
hmx bhaob B036yAHTejieii. YcTaHOBJieHa HHcJmunpOBaHHOCTb KJiemeH I. trian¬ 
guliceps 6oppejiHAMH KOMnjieKca B. burgdorferi s.l. (Korenberg et al., 2002). 
/],OKa3aHO ynacTHe /. trianguliceps b TpaHCMHCCHH A. phagocytophilum h 
B. microti ‘Munich’-type mcjikhm MJieKomrraiomHM b Ahfjihh (Bown et al., 
2008, 2011). B TiOMeHCKOH o6ji. H3 1. trianguliceps BburaneHa J\HK opjinxnn h 
aHanjia3M (KojinaHOBa, BparHHa, 2011). 

HaMH BbiCKa3aHO npeAnono^ceHHe, hto Ha TeppHTOpHH Pocchh /. trianguli¬ 
ceps MO^ceT cjiy>KHTb nepeHOCHHKOM BTOpoft reHeTnnecKon rpynnbi A. phago¬ 
cytophilum h B. microti ‘Munich’-type, t. e. reHeTnnecKnx rpynn, He o6Hapy- 
^ceHHbix b Tae>KHbix Kjiemax (Rar et al., 2011a, b). 3 to npeAnojio^KeHne ocho- 
BaHO Ha tom, hto AaHHbie reHeTHnecKHe rpynnbi GbiJin paHee BbnmjieHbi 
TOJibKO b KpOBn MejiKnx MJieKonHTaiomHx Ha ynacTKax coBMecTHoro o6nTaHH5i 
bhaob /. persidcatus n I. trianguliceps (CesepHbin Ypaji, 3anoBeAHHK «,U,eHe>K- 
khh KaMeHb»), nepBbin H3 KOTOpbix xapaKTeprooBajica hh3koh nncjieHHOCTbK) 
n M03anHHbiM pacnpocTpaHeHneM (JlnsaHOBa, JlnBaHOB, 2010). 

C uejibio npOBepKH a&hhoto npeAnoji05KeHHfl Ha nH(J)nu;npOBaHHOCTb nepe- 
HOcnMbiMn HKCOAOBbiMn KJiemaMH naToreHaMH 6buia nccjieAOBaHa KpOBb Men- 
khx MJieKonHTaiomHx n3 ynacTKOB coBMecTHoro pacnpocTpaHeHn>i /. persulca- 
tus h /. trianguliceps Ha TeppnTOpnn Omckoh o6ji. 


MATEPHAJI H METOAHKA 

Otjiob, onec n BCKpbiTne MejiKnx MJieKonnTaioiiiinx b npnpOAe npoBOAH- 
jincb b cooTBeTCTBnn c TpeGoBaHHflMH MY 3.1.1029-01 n CTI 1.3.1285-03 
(MeTOAHHecKne..., 2001; CaHHTapHO-onHAeMHOJiornHecKne..., 2003). 3BepbKOB 
OTJiaBjinBajin >KHBOJiOBKaMH co CTaHAapTHon npnMaHKon (kopohkh ceporo 
xjieGa, CMoneHHbie b Hepa(J)HHHpoBaHHOM noACOJiHeHHOM Macjie), ycTaHOBjieH- 
HbiMn jihhhjimh no 50, 75 hjih 100 hit. c HHTepBanoM 5 m; jiOByniKn npOBepjuin 

ABa)KA£>I B CyTKH - yTpOM H BeHepOM. OTHOCHTeJIbHa^I HHCJieHHOCTb (oth. 

hhcji.) MejiKnx MJieKonnTaiomnx oueHHBajiacb no KOJinnecTBy oco6en, non- 
MaHHbix Ha 100 jioByniKO-cyTOK (ji/c). Onec h BCKpbrme )KHBOTHbix npoBOAHJin 
b nojieBbix jia6opaTopH5ix. Co6paHHbix npH onece hkcoaha (npenMymecTBeH- 
ho — hhm(J) n HMaro Ha moGon ctbahh HanHTbreaHHfl) coxpaHfljin ao nccjieAO- 
BaHHH b repMeTHHHbix nojinnponHJieHOBbix npoGnpicax Tnna «Eppendorf» b 
cocyAax JS ^loapa npn TeMnepaType ^chakoto a30Ta. Bhah HJieHHCTOHorHx 
HAeHTH(J)nunpoBajin b CTaunoHapHoii jiaGopaTOpnn. 

Hcnojib30BaHbi CTaHAapTHbie napa3HTOJiornHecKne hhackcm ouemcn hhc- 
jieHHOCTH KJiemen, coGpaHHbix npH onece: oGhjiha (Flo; 3K3./oc.) — cpeAHee 
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hhcjio oco6eft napa3HTOB Ha OAHy oco6b xo3flHHa; BCTpenaeMOCTH (B, %) — 
AOJifl xo35ieB, Ha KOTOpbix o6Hapy>KeHbi KJiemH; AOMHHHpOBaHra (Ha, %) - 
AOJifl oco6en Ka^cAoro BHAa b o6meM o6i>eMe cGopOB, Bbipa^ceHHa^ b npoijeH- 
TaX. nOKa3aTeJ!H CTaTHCTHHCCKOH OUIhGkH BblGopOHHOH AOJ1H (m p ) paCCHHTbl- 

BajiH no CTaHAapTHbiM mctoahk&m (Hjioxhhckhh, 1970). 

C 6 op o 6 pa 3 u,OB npOBOAHJiH Ha AByx ynacTKax jiecHOH 30 Hbi Omckoh o6ji., 
yAaneHHbix Apyr ot Apyra Ha 60 km h pa3AejieHHbix aojihhoh p. HpTbirn h hih- 
POkoh nonocoH 6ojiot jieso 6 epe^cbH p. HpTbirn. rpbnyHOB OTJiaBJiHBajiH bo 
Bcex ocHOBHbix rpynnax MecTOoGHTaHHH b npeAenax Ka^cAoro H3 ynacTKOB. 

Ha nepBOM ynacTKe (noA30Ha k»khoh Taftra, GPS: 57°37'N, 73°03' E) ot- 
jiob rpbnyHOB npOBOAHJin b HiOHe 2011 r. ChpaGoTaHO 730 ji/c, otjiobjicho 
66 3K3. MejiKHx MJieKonnTaiomHx: pbDKaa noneBKa (Clethrionomys glcireolus 
Schreb.) — 23 3K3.; KpacHaa nonesKa ( Clethrionomys nitilus Pall.) — 21 3K3.; 
KpacHO-cepaji nojieBKa ( Clethrionomys rufocanus Sund.) — 17 3K3.; nojieBaa 
Mbiiiib (Apodemus agrarius Pall.) — 1 3K3.; oGbiKHOBeHHaa 6 yp 03 y 6 Ka (Sorex 
araneus L.) — 1 3 K 3 .; Sorex sp. — 3 3 K 3 . npH onece coGpaHO 170 3 K 3 . KJiemeH 
AByx bhaob: I. persidcatus (119 3K3.) h I. trianguliceps (47 3K3.), a TaK)Ke jih- 
hhhkh h HHM(J)bi Ixodes sp. (4 3K3.). Ha HajiHHHe HK naToreHOB HCCJieAOBaHbi 
o6pa3u,bi KpOBH ot 59 3K3. JiecHbix nojiesoK Tpex bhaob h 1 3K3. nojieBOH 
MblLUH. OTHOCHTeJlbHyK) HHCJieHHOCTb TaeJKHOTO KJiema OUieHHBaJlH no CTaH- 
AapTHOH MeTOAHKe Ha (J)jiar Ha jiHHeftHbix TpaHeceKTax c nepecneTOM Ha 1 km 
yneTHoro Mapmpyra. npOTJDKeHHOCTb yneTHbix MapmpyTOB h npHBJOKy k 6ho- 
TonaM KOHKpeTHbix THnoB npOH 3 BOAHJiH c noMombK) GPS-HaBHraTOpa. Pe- 
3 yjibTaTbi no (JmyHe hkcoaobbix KJiemeft, (J)ayHe mcjikhx MJieKonHTaiomHx h hx 
3KTonapa3HTOB b 2011 r. cpaBHHBajin c abhhhmh MHorojieTHHx Ha 6 jiK>AeHHH 
AJIfl OU+HKH THnHHHOCTH HaGjHOAaeMOH CHTyaAHH. 

Ha BTOpOM ynacTKe (norpaHHHHaa TeppHTOpra noA30Hbi MejiKOJiHCTBeH- 
Hbix necoB (noATaiirH) h k»khoh Taftra, GPS: 57°15'N, 72°20'E) rpbnyHOB 
OTJiaBJiHBajiH b ceHTflGpe 2011 r. OTpaGoTaHO 250 ji/c, oraoBneHO 107 3K3. 
MejiKHx MJieKonHTaiomHx: C. rutilus — 90 3K3.; C. glareolns — 9 3K3.; C. rufo¬ 
canus — 5 3K3.; Ap. agrarius — 1 3K3.; S. araneus — 1 3K3. npH onece co 6 pa- 
ho 264 3K3. hkcoaobbix KJiemeii 3 bhaob: L trianguliceps (233 3K3.), 7* persul- 
catus (25 3K3.), eAHHHHHO — I. apronophorus (1 3K3.), a TaK)Ke jihhhhkh h hh- 
M(J)bi Ixodes sp. (5 3K3.). Ha PflK naToreHOB HCCJieAOBaHbi o6pa3u;bi KpOBH ot 
49 3K3. JiecHbix nojieBOK 3 bhaob h 1 3K3. nojieBOH mbihih. Pe 3 yjibTaTbi no <j)ay- 
He MJieKonHTaiomHx b 2011 r. cpaBHHBanH c a^hhbimh njiTHJieTHHx Ha 6 jiK>Ae- 
HHH Jim OAeHKH THnHHHOCTH Ha 6 jIK>AaeMOH CHTyaiJHH. HH(J)OpMau;H5I no HHC- 
jieHHOCTH HMaro Tae^cHoro KJiema Ha abhhoh TeppHTOpHH npHBOAHTca Ha 
ocHOBaHHH npeAinecTByiomHx MHorojieTHHx yneTOB. 

06pa3u,bi KpOBH, no 200 mkji ot Ka^cAoro jkhbothoto, co 6 HpajiH b CTepHJib- 
Hbie npo 6 HpKH, C0Aep>Kamne n0 30 mkji 0.5 M pacTBopa 3,H,TA, Ao6aBjnuiH no 
400 mkji 6 y(J)epa Jim JiH 3 Hca (4 M ryaHHAHH thoahohbt, 0.1 M TpHc-HCl 
pH 6.4, 0.045 M 3JJJA pH 8.0, 1.3 % TpHTOH X-100), nepeMemHBajiH h xpa- 
hhjih npH TeMnepaType He Bbiuie +12 °C b nojieBbix ycjioBrax h npH +4 °C b 
CTau;HOHapHOH jia 6 opaTOpHH. Jim BbiAejieHHJi Jl HK Hcnojib30BajiH no 100 mkji 
nojiyneHHOH cycneH3HH. 

BbiAejieHHe JJHK m o 6 pa 3 u;oB KpOBH npOBOAHJiH c Hcnojib30BaHHeM Ha 6 o- 
pa peareHTOB «PeajiEecT OKCTpaKijHfl 100» (3AO «BeKTOp-EecT», Hoboch- 
6 npCK) B COOTBeTCTBHH C HHCTpyKIJHeH npOH3BO AHTe JI5I. 
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JX HK 6oppejiHH BbWBJiHJiH npH npOBe^emiH nU,P c (JmyopecueHTHOH #e- 
TeKUHeft b pe^cHMe peaubHoro BpeMeHH c noMombio Ha6opa peareHTOB «Peaji- 
EecT JX HK Borrelia burgdorferi s.l.» h «PeajiEecT J\ HK Borrelia miyamotoi» 
(3AO «BeKTOp-EeCT», H0B0Ch6hPCk) B COOTBeTCTBHH C HHCTpyKIJHeH npOH3- 

BO^HTejiH (EoH^apeHKO h #p., 2012, 2013). 

JX HK GaKTepHH H3 ceM. Anaplasmatacea bbhibjhijih ,zjByM5i MeTO^aMH: no- 
cpe^CTBOM npOBe^eHra nU,P c <j)jiyopecu,eHTHOH ^eTeKUHefi b perniMe peajib- 
Horo BpeMeHH c noMOLu,bK) HaGopa peareHTOB «PeajiEecT JX HK Anaplasma 
phagocytophilum / Ehrlichia muris, Ehrlichia chaffeensis» (3AO «BeKTOp- 
EeCT», HOBOCHGHpCK) B COOTBeTCTBHH C HHCTpyKUHeH npOH3BOAHTeJl^ (EoHAa- 
peHKO h ^p., 2012), a Taioice MeTO^OM AByxpayH^OBOH mj,P b npHcyTCTBHH po- 
,aocneuH(J)HHHbix npaHMepOB H3 oGjiac™ reHa 16S pPHK (Rar etal., 2010). 
npH npOBe^eHHH nepBoro payH^a niJP Gbijih Hcnojib30BaHbi npaHMepbi Ehrl 
h Ehr2, a npH npOBe^eHHH BTOporo payH^a — npaHMepbi Ehr3 h Ehr4 
(TaGji. 1). JSjin Bcex nono^cHTejibHbix o6pa3u,OB 6biJi npose^eH btopoh payH# 
nU,P b npHcyTCTBHH npaHMepOB, cneuH<i)HHHbix k A. phagocytophilum (HGE1 
h HGE2) h E. muris (Eml h Em2). JX jm nocjie^yiomero onpe,aejieHra HyKJieo- 
th^hhx nocjie^OBaTejibHOCTeii (J)parMeHTbi reHa 16S pPHK ajihhoh okojio 
1350 h. n. 6buiH aMnjiH(J)HUiHpOBaHbi c Hcnojib 30 BaHHeM b nepBOM payH^e FUJP 
npafiMepOB Ehrl h Ehr6, a bo btopom payH^e — npaHMepOB Ehr7 h Ehr8. 
OparMeHTbi groESL onepOHa ^jihhoh okojio 1320 h. n. Gbijih aMnjiHijjHUHpo- 
BaHbi c Hcnojib30BaHHeM b nepBOM payH^e niJP npaHMepOB HSl-f h HS6-r, a 
bo BTOpOM payH^e — npaHMepOB HS3-f h HSVR (TaGji. 1). 

JX HK 6a6e3HH bbhibjhijih mctoaom ^ByxpayH^OBOH nU,P b npHcyTCTBHH po- 
AOcneuH^HHHbix npaHMepOB H3 oGjiac™ reHa 18S pPHK (Rar etal., 2011a). 
ripn npoBe^eHHH nepBoro payH^a niJP Gbijih Hcnojib30BaHbi npaHMepbi BS1 h 
BS2, a npn npOBe^eHHH BTOporo payH,zta — npaHMepbi PiroA h PiroC 
(TaGji. 1). FeHOTHnHpoBaHne nojiOJKHTejibHbix o6pa3uoB npOBozurriH npn npo- 
Be^eHHH BTOporo payH^a nU,P b npHcyTCTBHH npafiMepOB, cneuH(J)HHHbix k 
«HCTHHHbiM» 6a6e3H*iM Babesia sensu stricta (npaHMepbi BS5 h BS4), k 6a6e- 
3hhm H3 rpynnbi B. microti (npaHMepbi BS3 h BS4) h k B. microti ‘Munich’-ty- 
pe (npaHMepbi PiroA h Bm2) (TaGji. 1). npo^yKTbi niJ,P othhoh 1272 — 
1277 h. n., nojiyneHHbie c Hcnojib30BaHHeM npafiMepOB BS3-BS4, 6buin hc- 
nojib30BaHbi fljw onpe,aejieHHfl HyKJieoTH^Hbix nocjie,a;oBaTejibHOCTeH. 

HyKJieoTH,a;Hbie nocjie^OBaTejibHOCTH (JiparMeHTa reHa 16S pPHK ^jihhoh 
1295—1299 h. o. h groESL onepOHa GejiKOB TenjiOBoro moKa ^jihhoh 1244— 
1315 h. o. o6pa3UOB JJHKA. phagocytophilum h E. muris h HyKJieoTH^Hbie no- 
cjieztoBaTejibHOCTH (jjparMeHTa reHa 18S pPHK ,h;jihhoh 1211 — 1219 h. o. oG- 
pa3u,OB JX HK B. microti Gbijih onpe^ejieHbi b H,Kn «r eHOMHKa» CO PAH, 
r. Hoboch6hpck (http://sequest.niboch.nsc.ru). AHajira nojiyneHHbix HyKJieo- 
TH^Hbix nocjie^oBaTejibHocTeH BbinojimuiH c Hcnojib30BaHHeM nporpaMM 
CLUSTALW (http://www.ebi.ac.uk/clustalw/index.html) h BlastN (http://www. 
ncbi.nlm.nih.gov/BLAST); nocTpoemie ^eH^porpaMM npoBo^HJin c noMombio 
naKeTa nporpaMM MEGA 5.0 (http://www.megasoftware.net/manual.html) c 
Hcnojib30BaHHeM MeTO^a oGBe^HHeHM GjiHJKaniiiHx coce^eii (NG, neigh¬ 
bor-joining). /],0CT0BepH0CTb nojiyneHHbix .zteH^porpaMM oueHHBajin c no- 
Mombio 6yTCTp3n-aHajiH3a. 

HyKJieoTHOTbie nocjie^OBaTejibHoc™ groESL onepOHa h reHa 16S pPHK 
A. phagocytophilum 3aperacTpHpoBaHbi b 6a3e ^aHHbix GenBank no,zt HOMepa- 
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Ta6jiHua 1 

npaHMepbi, ncnojib3yeMbie npH npOBe^eHnn ^ByxpayH^OBoii UUg 


Table 1. Primers used for nested PCR assays 


TeH 

HyKJieomaHbie nocjieaoBaTejibHocTH 
npaiiMepoB (5 7 —3') 

TeMne- 

paTypa 

OT5Knra 

CcbIJIKH 

Te h 16S pPHK 
Anaplasmataceae 

Ehrl (gaacgaacgctggcggcaagc) 

Ehr2 (agtaycgraccagatagccgc) 

57 °C 

Rar et al., 2010 


Ehr3 (tgcataggaatctacctagtag) 

Ehr4 (ctaggaattccgctatcctct) 

60 °C 

To >Ke 


Ehrl (gaacgaacgctggcggcaagc) 

Ehr6 (gacccaaccttaaatggctgc) 

63 °C 

» » 


Ehr7 (taacacatgcaagtcgaacg) 

Ehr8 (cttcgagttaagccaattcc) 

60 °C 

» » 

Te h 16S pPHK 

A. phagocytophilum 

HGE1 (cggattattctttatagcttgc) 

HGE2 (cttaccgaaccgcctacatg) 

55 °C 

» » 

TeH 16S pPHK 

E. muris 

Eml (cgaacggatagctacccatagc) 

Em2 (cgctccaaagttaagctttggt) 

55 °C 

» » 

groESL onepoH 

HSl-f (cgycagtgggctggtaatgaa) 

55 °C 

Sumner et al., 1997, 

Anaplasmataceae 

HS6-r (ccwccwggtacwacaccttc) 


H3MeHeHHbie 


HS3-f (atagtyatgaaggagagtgat) 
HSVR (tcaacagcagctctagtwg) 

50 °C 

Liz et al., 2000 

TeH 18S pPHK 
Babesia spp. 

BS1 (gacggtagggtattggcct) 

BS2 (attcaccggatcactcgatc) 

58 °C 

Rar et al., 2011a 


PiroA (attacccaatcctgacacaggg) 

PiroC (ccaacaaaatagaaccaargtcctac) 

64 °C 

Armstrong et al., 1998, 

H3MeHeHHbIH 

Rar et al., 201 la 

TeH 18S pPHK 

B. microti 

BS3 (taccggggcgacgacgggtg) 

BS4 (agggacgtagtcggcacgag) 

60 °C 

To 5Ke 

TeH 18S pPHK Babe¬ 
sia sensu stricto 

BS5 (cgaggcagcaacgggtaacg) 

BS4 (agggacgtagtcggcacgag) 

60 °C 

» » 

TeH 18S pPHK 

B microti 

4 Munich’-type 

PiroA (attacccaatcctgacacaggg) 

Bm2 (agatagtaaccaattaaggatacc) 

50 °C 

» » 


mm KC58343 1 —KC583433, KC583435—KC583437 h KC753762. HyKJieo- 
TMAHan nocjreAOBaTejibHOCTb reHa 18S pPHK B. microti 3aperHCTpHpOBaHa b 
6a3e AaHHbix GenBank noA HOMepOM KC581934. 


PE3YJILTATW 

1. HH(])Hu;HpOBaHHOCTb rpbi3yHOB Ha nepBOM ynacTKe 
Cpe^H 17 bhaob MenKHx MJieiconHTaiomHx 6ojiee 90 % cocTaBJMuiH naneB- 
kh poAa Clethrionomys : 25.8 ± 5.4 % (C. rufocanus), 31.8 ± 5.7 % (C. rutilus ) 
h 34.8 ± 5.9 % (C. glareolus). 

H 3 Tpex bhaob hkcoaha mcjikhx MJieKonHTaiomMx o6Hapy>xeHbi /.; persulca - 
tus h /. ti'ianguliceps . rHe3AOBO-HOpOBbift /. apronophorus Hacen^eT npeHMy- 
meCTBeHHO MeCTOOGHTaHHa C H36bITOHHbIM yBJia>KHeHHeM, TAe HCCJieAOBaHH5I 

b 2011 r. He npOBOAHJiHCb. 
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TaSjiHua 2 

BHOTonHHecKoe pacnpe^ejieHHe, OTHOCHTejiBHaa hhcjichhoctb (3K3. Ha 100 ji/c) h nopa)KeHHOCTB JiecHBix nojieBOK hkcoziobbimh KJiemaMH 
Table 2. Biotopic distribution, relative numbers (specimens per 100 trap-nights) and forest vole infestation by ticks 


YqacTKH 

Qnjl 3BepbKa 

BHOTonbi 

Otho- 

CHTeJIb- 

Ha« HHC- 

neHHOdb 

n 1 

Ixodes \persulcatus 

Ixodes trianguliceps 

Bee KJieniH 

Ho 

B, % ± m p 

Hu, % ± m p 

Ho 

B, % ± m p 

Hu, % ± m p 

Ho 

B, % ± m p 

YuacTOK 1, 

Clethrionomys 

Xbohhbih Jiec 

2.2 

5 

0.40 

+* 

+ 

0.80 

+ 

+ 

1.20 

+ 

hk)h b 2011 r. 

rutilus 

JlHCTBeHHBIH Jiec 

1.3 

3 

5.33 

+ 

69.6±9.8 

2.33 

+ 

30.4+9.8 

8.33 

+ 



IIoHMa pynb^ 

4.6 

12 

4.67 

66.7±9.8 

87.5 ±4.1 

0.67 

33.3 ± 14.2 

12.5+4.1 

5.33 

66.7+14.2 


C. rufocanus 

Xbohhbih jiec 

0.9 

2 

0.50 

+ 

+ 

— 

- 

— 

0.50 

+ 



JlHCTBeHHBIH Jiec 

5.8 

13 

1.00 

53.8± 14.4 

38.2±8.3 

1.62 

46.2± 14.4 

61.8 + 8.3 

2.62 

69.2+13.3 



rioHMa pyHBii 

0.7 

2 

4.00 

+ 

72.7± 14.1 

1.50 

+ 

27.3 + 14.1 

4.00 

+ 


C. glareolus 

Xbohhbih Jiec 

0.0 

0 

— 

— 


— 

— 

— 

— 

— 



JlHCTBeHHBIH Jiec 

0.4 

1 

— 

— 


— 

— 

— 

— 

— 



rioHMa pyHBn 

7.9 

22 

1.05 



0.09 

9.1+6.3 

8.0+5.5 

1.14 

45.5+10.9 


Bee bhjjbi 

Bee 6HOTonBi 

8.2 

60 

1.98 

40.9.+10.7 

92.0+5.5 

0.75 

31.7 + 6.0 

28.3 + 3.5 

2.80 

60.0+6.3 

YnacTOK 2, ceH- 

C. rutilus 

JlHCTBeHHBIH Jiec 2 

84.0 

42 

0.57 

53.3±6.4 

71.7±3.5 

1.50 

42.9±7.6 

72.4+4.8 

2.14 

54.8+7.7 

Ta6pt 2011 r. 


JlnnHaK 

10.0 

10 

— 

28.6±7.0 

27.6±4.8 

0.70 

40.0 ± 16.3 

+ 

0.70 

40.0+16.3 



IIoHMa pyuBii 

38.0 

38 

0.03 

— 

— 

3.21 

68.4±7.5 

99.2+0.8 

3.32 

71.1+7.4 


C. rufocanus 

JlHCTBeHHBIH JleC 2 

0.0 

0 

— 

2.6±2.6 

0.8+0.8 

— 

— 

— 

— 

— 



JlnnHaK 

3.0 

3 

— 

— 

— 

4.67 

+ 

+ 

4.67 

+ 



rioHMa pyuBJi 

2.0 

2 

— 

— 

— 

9.00 

+ 

+ 

9.00 

+ 


C. glareolus 

JlHCTBeHHBIH Jiec 2 

2.0 

1 

— 

— 

— 

— 

— 

— 

— 

— 



JlHnHJIK 

2.0 

2 

— 

— 

— 

— 

— 

— 

— 

— 



rioHMa pyuBJi 

6.0 

6 

— 

— 

— 

0.67 

33.3+21.1 

+ 

0.67 

33.3+21.1 


Bee BH£BI 

Bee 6hotoiibi 

69.3 

104 

0.24 

12.5±3.2 

9.9± 1.9 

2.19 

51.9+4.9 

90.1 + 1.9 

2.49 

57.7+4.8 


IIpHMeqaHHe. n 1 — kojihhcctbo onecaHHbix3BepbKOB;6epe30B0-0CHH0BUH Jiec 2 — 3BepbKHH3jjaHHoro OnoTona He 6bijih HccjiejiOBaHbi HaHanHHHenaioreHOB; 
+ * — BbibopKa Mana an* BbiHHCJieHHH. 

















npeo6jia^aji KJiem I. persulcatus (Ta 6 ji. 2): cpeAH nopa^ceHHbix hchbothmx 
Ha 41.7 ± 8.2 % 3eepbKOB OTMeneH TOJibKO I. persulcatus , Ha 8.3 ± 4.6 % — 
TOJibKO I. trianguliceps , Ha 44.4 ± 8.3 % — oGa BHAa npH hhcjichhom npeo6- 
jia^aHHH /. persulcatus (67.0 ± 4.4 %). HncjieHHOCTb tojioahmx HMaro I. per¬ 
sulcatus cocTaBJuuia b MecTOoGHTaHHHx pa3Horo THna ot 3.6 ao 42.5 3K3./km 
(b cpeAHeM no TeppHTOpHH 16.3 3K3./km). 

Ha HajiHHHe J\HK Goppejinii, aHanjia3M, opjiHXHH h 6a6e3HH Gmjih nccjieAO- 
BaHbi o6pa3u,bi KpOBH ot 60 rpbnyHOB H3 Bcex Tpex thhob MecTOo 6 HTaHra. 
B o 6 pa 3 u,ax KpOBH ot 37 3 BepbKOB oGHapy^ceHa J \HK xota 6 bi oahoto naTore- 
Ha, npH otom HaGjHOAanHCb pa3JiHHHbie BapHaHTbi OAHOBpeMeHHoro hh(J)hu,h- 
pOBaHHH 3 BepbKOB naToreHaMH. JIHKA. phagocytophilum , E. muris , B. microti , 
B. burgdorferi s.l. h B. miyamotoi GbiJia oGHapyjKeHa b o 6 pa 3 u,ax KpOBH C. ruti- 
lus , C. rufocanus h C. glareolus m pa 3 Hbix thhob MecTOoGHTaHHH. B KpOBH 
Apodemus agrarius oGHapy^ceHa TOJibKO J\HK B. miyamotoi (TaGji. 3). Y neTbi- 
pex nojieBOK pOAa Clethrionomys GbiJia oGHapyjKeHa J\ HK neTbipex B 036 yAHTe- 
jieii OAHOBpeMeHHo: Goppejinii, aHanna 3 M, opjihxhh h 6 a 6 e 3 HH. 

npH npOBeAeHHH AsyxpayHAOBoii nU,P J \HK A. phagocytophilum BbiflBJie- 
Ha b o6pa3u;ax KpOBH ot 1 9 noneBOK, a J\HK E. muris — b o6pa3uax KpOBH ot 
18 nojieBOK. npH npOBeAeHHH nU,P-PB GbiJia AonojiHHTejibHO BbiflBJieHa J\HK 
A. phagocytophilum b oahom o 6 pa 3 u,e, OTpHuaTejibHOM Ha ocHOBaHHH a^hhbix 
AByxpayHAOBOH nU,P. no pe 3 yjibTaTaM niJP-PB HK B. burgdorferi s.l. 6 buia 
oGHapy^ceHa b o 6 pa 3 uax KpOBH ot 12 nojieBOK, a J \HK B. miyamotoi — b o 6 - 
pa3uax KpOBH ot neTbipex nojieBOK h oahoh mmuih. Ha ocHOBaHHH pe 3 yjib- 
TaTOB npOBeAeHHH AByxpayHAOBOH niJP y 20 nojieBOK GbiJia BbiHBJieHa ^HK 
6a6e3HH, othochiuhxch k rpynne B. microti (Ta 6 n. 3). npOBeAeHHe BTOporo 
payHAa fflJP b npHcyTCTBHH npaiiMepOB, cneuH^HHHbix k B. microti ‘Mu- 
nich’-type, noKa3ajio, hto 18 H3 hhx coAepncaT J\HK abhhoh reHeTHnecKOH 
rpynnbi. JSJAK Babesia sensu stricto He o 6 Hapy)KeHa hh b oahom H3 HCCJieAO- 
BaHHblX 06pa3U,0B. 

2. KH(J)Hu,HpOBaHHOCTb rpbnyHOB Ha BTOpOM ynacTKe. 

OcHOBy HacejieHHH MejiKHx MJieKonHTaiomHx (TaGji. 2) cocTaBJiHJiH jiecHbie 
nojieBKH (98.1 ± 1.3 %), cpeAH KOTOpbix a6comoTHO AOMHHHpOBajia C. ruiilus 
(85.7 ± 3.4 % npn hhcjichhocth ot 10 ao 84 3K3. Ha 100 ji/c. BbiHBJieHbi hkco- 
Ahah I. persulcatus, I. trianguliceps h /. apronophorus . Ha Bcex onecaHHbix 
3BepbKax bo Bcex ranax MecTOoGHTaHHH a6comoTHO npeoGjiaAaji I. trianguli¬ 
ceps , cyMMapHan aojih /. persulcatus He npeBbimajia 10 %, hto thhhhho rjih 
ceHTflGpfl, a /. apronophorus 6biJi BCTpeneH eAHHHHHO. CpeAH nopa>KeHHbix 
HCHBOTHbix Ha 73.3 ± 5.7 % 3BepbKOB OTMeneH tojibko I. trianguliceps , Ha 
8.3 ± 3.6 % — TOJibKO I. persulcatus , h Ha 13.3 ± 4.4 % — KJieujH oGohx bh- 
AOb npH HHCJieHHOM npeoGjiaAaHHH I. trianguliceps (67.3 ± 6.5 %). 

Ha HajiHHHe J\HK naToreHOB 6 biJiH HCCJieAOBaHbi o 6 pa 3 Ubi KpOBH ot 
49 jiecHbix nojieBOK h oahoh nojieBoii mbiuih, OTJiOBJieHHbix b AByx THnax Mec¬ 
TOoGHTaHHH. Ha ocHOBaHHH pe 3 yjibTaTOB AByxpayHAOBOH nU,P R HK A. pha¬ 
gocytophilum GbiJia BbiHBJieHa b o6pa3uax KpOBH ot 23 nojieBOK, npn npOBeAe¬ 
HHH nU,P-PB GbiJia AonojiHHTejibHO BbiHBJieHa J\UK A. phagocytophilum eme b 
oahom o 6 pa 3 ue KpOBH. Ha ocHOBaHHH pe3yjibTaTOB AByxpayHAOBOH nU,P y 
21 nojieBKH 6 buia BbiHBJieHa J\HK 6 a 6 e 3 HH, othochiahxch k rpynne B. microti , 
h y oahoh nojieBKH — muris. no pe 3 yjibTaTaM niJP-PB J\HK B . burg¬ 

dorferi s.l. 6 buia o 6 HapynceHa b o6pa3uax KpOBH ot Tpex nojieBOK, a RHK 
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TaSjiHua 3 

BLiasjieHHe J\UK naToreHOB b o6pa3nax KpoBH rpt»i3yHOB 
Table 3. Detection of DNA of pathogens in blood samples of rodents 


Bh£ 

BnoTonbi 

n 1 

A6conioTHoe hhcjio {jx ojm, %) 3BepbKOB, y KOTopbix 6biJia BbuiBneHa flHK naToreHOB 
(BKjnoHaa cjiynan CMemaHHoro HH(J)HnHpoBaHH«) 




An 2 

Ehr 3 

Bab 4 

Borr 5 

Borr. m 6 

YnacTOK 1 








C. rutilus 

Xbohhbih Jiec 

5 

3 

3 

1 

2 

— 


JlHCTBeHHBIH Jiec 

3 

3 

2 

3 

3 

— 


IIoHMa pynB5i 

12 

1 

5 

4 

2 

1 


Bee 6HOTom>i 

20 

7 (35.0 %) 

10 (50.0 %) 

8 (40.0 %) 

7 (35.0%) 

1 (5.0 %) 

C. rufocanus 

Xbohhbih Jiec 

2 

— 

1 

— 

1 

— 


JlHCTBeHHBIH Jiec 

13 

8 

2 

8 

2 

1 


IIoHMa pynBn 

2 

1 

1 

1 

— 

1 


Bee 6HOTom>i 

17 

9 (52.9 %) 

4 (23.5 %) 

9 (52.9 %) 

3 (17.6%) 

2 (11.8 %) 

C. glareolus 

Xbohhbih Jiec 

— 

— 

— 

— 

— 

— 


JlHCTBeHHBIH Jiec 

2 

1 

— 

1 

— 

— 


IIoHMa pynBH 

20 

3 

4 

2 

2 

1 


Bee SnoTonBi 

22 

4(18.2%) 

4(18.2%) 

3 (13.6%) 

2 (9.1 %) 

1 (4.5 %) 

Apodemus agrarius 

JlHCTBeHHBIH Jiec 

1 

— 

— 

— 

— 

1 

Bee BH£BI 

Bee dnoTonBi 

60 

20 (33.3 %) 

18 (30.0%) 

20 (33.3 %) 

12 (20.0%) 

5 (8.3 %) 

YnacTOK 2 








C. rutilus 

JlnnHiiK 

10 

2 

— 

4 

— 

— 


IIoHMa pynBfl 

27 

20 

— 

13 

2 

1 


Bee SnoTonBi 

37 

22 (59.4 %) 

0 

17 (45.9%) 

2 (5.4 %) 

1 (2.7 %) 

C. rufocanus 

JlnnH^K 

3 

1 

— 

2 

— 

— 


rioHMa pynBa 

2 

1 

1 

1 

1 

— 


Bee 6noTonBi 

5 

2 (40.0 %) 

1 (20.0 %) 

3 (60.0 %) 

1 (20.0 %) 

0 
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5. miyamotoi — ot o^hoh nojieBKH (Ta6ji. 3). npOBe- 
AeHne BTOporo payH^a rm,P b npncyTCTBnn npanMe- 
pOB, cnenjnjjHHHbix k B. microti ‘Munich’-type, noKa3a- 
jio, hto b 19 o6pa3uax coacp^khtcji RHK B. microti 
‘Munich’-type. Bcero b o6pa3uax Kposn ot 33 3BepbKOB 
6buia o6Hapy^ceHa ffHK xotx 6bi ojxhovo naToreHa. 

3. MojieKyjiHpHO-reHeTHHecKHH aHajiH3 BbMBJieH- 
hhx naToreHOB. 

HyKJieoTH,ztHbie nocne^OBaTejibHOcra groESL one- 
pOHa Gmjih onpe^ejieHbi rjix 16 cjiynanHO Bbi 6 paHHbix 
o 6 pa 3 uoB A. •phagocytophilum H3 Kposn rpbnyHOB c 
nepBoro ynacTica h ajhi 20 o 6 pa 3 u;oB co BTOporo ynacT- 
Ka. OGHapy^ceHbi HyKJieoTH^Hbie nocne^OBaTejibHOc™ 
groESL onepOHa, OTHOcamneca ko BceM TpeM paHee 
Bbl^BJieHHblM Ha TeppHTOpHH POCCHH reHeTHHeCKHM 
rpynnaM A. 'phagocytophilum — rpynribi 1— 3 (cm. pn- 
CyHOK). 

HyKJieoTH^Hbie nocne^OBaTejibHOCTu groESL one- 
pOHa, onpe,ztejieHHbie b Tpex o6pa3u;ax c nepsoro yna- 
CTKa h b RByx o6pa3u;ax co BTOporo yuacTKa (mnnu- 
Hbift o6pa3eu Omsk-vole79), Gmjih H^eHTHHHbi jjpyr 
£pyry h nocjie^OBaTejibHOCTH groESL onepOHa A. pha¬ 
gocytophilum H3 reHeTHHecKofi rpynnbi 1 , o 6 Hapy>KeH- 
hoh paHee b kpobh noneBOK Ha TeppHTOpHH Hoboch- 
Ghpckoh oGji. h Xa 6 apOBCKoro icpaa (GenBank, 
HQ630614) (Rar et al., 201 lb). Onpe,o;ejieHHbie nocjie- 
^OBaTenbHOCTH reHa 16S pPHK y Tpex o 6 pa 3 uoB H3 
3 toh rpynnbi TaK^ce Gmjih n^eHTHHHM ,o;pyr Apyry h 
cooTBeTCTBOBajiH nocjie^oBaTejibHocTH reHa 16S 
pPHK o6pa3UOB A. phagocytophilum H3 rpynnbi 1 
(GenBank, HQ630620). 

HyKJieoTH,ztHbie nocjie^OBaTejibHOCTn groESL one¬ 
pOHa A. phagocytophilum , onpe,ztejieHHbie b 11 06 - 
pa3u;ax c nepsoro ynacTica h b 18 o6pa3u;ax co BTOpo- 
ro ynacTKa, OTHOCHJiHCb k reHeTnnecKoh rpynne 2. 
B 26 o 6 pa 3 uax (THnHHHbin o 6 pa 3 eu Omsk-vole52) no- 
cjie^OBaTejibHOCTH groESL onepOHa 6 biJin n^eHTHHHbi 
,zjpyr apyry h nocjie,ztOBaTejibHOCTn groESL onepOHa 
o 6 pa 3 ua A. phagocytophilum , oGHapy^ceHHon paHee b 
K pOBn noneBOK Ha TeppHTOpnn CBep^jioBCKoh oGji. 
(GenBank, HQ630616); ajui o 6 pa 3 ua Omsk-volel21 
GbiJia OTMeneHa 1 HyKJieoTnjjHaa 3aMeHa b CTpyKType 
nocjie^OBaTejibHocTH groESL onepOHa, a .zyifl o 6 pa 3 - 
UOB Omsk-vole54 h Omsk-vole65 — 4 HyKJieoTH^Hbie 
3 aMeHbi. Meacay coGoh o 6 pa 3 Ubi Omsk-vole54 n 
Omsk-vole65 pa3JiHnajiHCb jipyMn HyKJieoTn^HbiMn 3 a- 
MeHaMH (cm. pHcyHOK). HyKJieoTiraHbie nocjie^oBarejib- 
hocth reHa 16S pPHK, onpeztejieHHbie 10 o 6 pa 3 - 
UOB H 3 3 toh rpynnbi, Gmjih njteHTnuHbi ^pyr ztpyry h 
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cooTBeTCTBOBajiH nocjieAOBaTejibHOCTH reHa 16S pPHK o6pa3u,OB A. phagocy- 
tophilum m reHeTHuecKon rpynnbi 2 (GenBank HQ630623). B oahom o6pa3u,e 
6biJiH o^HOBpeMeHHO BbiflBJieHbi nocjie^OBaTejibHOCTH groESL onepOHa, otho- 
CfliijHecfl k reHeTHnecKHM rpynnaM 1 n 2. 

KpOMe Toro, b o6pa3u,e Omsk-vole83 6biJia BbiflBJieHa nocne^OBaTejibHOCTb 
groESL onepOHa A phagocytophilum , OTHOcamaacfl k reHeTHuecKOH rpynne 3, 
ho OTJiHHaiotqa^c^ 1 — 4 HyKJieoTHAHbiMH 3aMeHaMH ot paHee H3BecTHbix no- 
cne^OBaTejibHOCTeH H3 otoh rpynnbi, oGHapy^ceHHbix paHee b I. persulcatus b 
pa3JiHHHbix peraoHax Pocchh (GenBank, HM366572, HM366573, HM366574 
h Ap ) (cm. pHcyHOK). HyKJieoTH^HaH nocne^OBaTejibHOCTb reHa 16S pPHK y 
3Toro o6pa3u,a cooTBeTCTBOBana nocjieAOBaTejibHOCTH reHa 16S pPHK o6pa3- 
UOB A. phagocytophilum H3 rpynnbi 3 (GenBank, HM366586). 

J\nn 4 o6pa3u,OB E. muris c nepBoro ynacTKa 6biJin onpeAejieHbi HyKJieoTHA- 
Hbie nocjieAOBaTejibHOCTn groESL onepOHa. 3th nocjieAOBaTejibHOCTH 6buin 
HAeHTHHHbi Apyr Apyry n nocjieAOBaTejibHOCTH groESL onepOHa, o6Hapy)KeH- 
hoh paHee b I. persulcatus n Mejncnx MJieKonHTaiomnx b a3naTCKOH nacTH Poc¬ 
chh (GenBank, GU358687, GU358689). 

HyKJieoTHAHbie nocjieAOBaTejibHOCTH reHa 18S pPHK Gmjih onpeAejieHbi 
AJifl 12 o6pa3u,OB B. microti , 8 H3 KOTOpbix OTHOcnnHCb k reHeTnnecKOMy BapH- 
aHTy B. microti — ‘Munich’-type. HyKJieoTHAHbie nocjieAOBaTejibHOCTH reHa 
18S pPHK b 7 o6pa3uax KpOBH 6buin hachthhhm nocjieAOBaTejibHOCTH reHe- 
THuecKoro Bapnanra B. microti — ‘Munich’-type ot rpbnyHOB c CeBepHoro 
ypana (GenBank, AY943958). B oahom o6pa3u;e KpOBH (Omsk- vole 110) HyK- 
jieoTHAHa>i nocjieAOBaTejibHOCTb reHa 18S pPHK oraHHajiacb ot nocjieAOBa- 
TejibHOCTH B. microti — ‘Munich’-type eAHHHHHon 3aMeHOH. B 4 o6pa3u,ax 
KpOBH HyKJieoTHAHbie nocjieAOBaTejibHOCTn reHa 18S pPHK 6biJin hachthhhm 
nocjieAOBaTeubHOCTH naToreHHoro rjix jiioach reHeTHuecKoro BapnaHTa 
B. microti — ‘US’-type, paHee oGHapy)KeHoro b I. persulcatus n MejiKnx MJie- 
KonHTaiomHx H3 HoBOcn6npCKon o6ji. n XaGapOBCKoro Kpaa (GenBank, 
GU057383, GU057386). 


OECYflCAEHHE 

BnepBbie Ha HajiHune Goppejinn, opjinxnn, aHanna3M h 6a6e3HH OAHOBpe- 
MeHHO HCCJieAOBaHbi MbimeBHAHbie rpbnyHbi, coGpaHHbie Ha Asyx yAaneHHbix 
Apyr ot Apyra yuacTKax c coBMecTHbiM oGnTaHneM AByx bhaob nepeHOCHHKOB : 
I. persulcatus h I. trianguliceps . B nepnoA npoBeAeHra HccJieAOBaHHH Ha 060 - 
hx yuacTKax HaGjnoAaJin BbicoKyio HHBa3mo rpbnyHOB KJientaMH I. trianguli¬ 
ceps: Ha nepBOM ynacTKe ao jui rpbnyHOB, nopa^ceHHbix KJienjaMH I. trianguli¬ 
ceps , cocTaBHJia 31.7 % (/. persulcatus — 53.3 %), a Ha btopom — 51.9 % 
(/. persulcatus — eAHHHHHo). Ha 6 jnoAaeMoe cooTHomeHHe bhaob hkcoaobmx 
KJieiu,eH Ha rpbnyHax Ha btopom yuacTKe CBjnaHO c ce30HH0H uhkjihhhoctbio 
aKTHBHOCTH I. persulcatus b nepnoA cGopa MaTepHana. 

Ha yuacTKe 1 ocHOBy HaceJieHHJi MejiKnx MJieKonHTaiontHx cocTaBjnuiH Jiec- 
Hbie nojieBKH, a b HaceneHnn hkcoaobbix KJiemen AOMHHHpOBan I. persulcatus , 
HTO COOTBeTCTByeT AAHHblM MHOrOJieTHHX HCCJieAOBaHHH AJIfl n0A30HbI io^choh 
Taftra: Ha L persulcatus Ha JiecHbix noneBKax b BeceHHee-jieTHHH nepHOA sa- 
pbnpyeT ot 49. 0 ao 54.1 % (B = 27.7—27.8 %; Ho = 1.53—1.56 3K3./oc.); Ha 
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L trianguliceps — ot 30.8 ao 41.4% (B = 22.6 — 30.3 %; Ho = 0.87 — 
1.32 3K3./oc.; MajibKOBa, 2009). 

Ha ynacTKe 2 AOMHHHpOBaJia Clethrionomys rutilus , hto cooTBeTCTByeT 06 - 
mefi CHTyau,HH b noATaftre (PaBKHH h Ap., 1996). B ceHra 6 pe 2011 r. bo Bcex 
HCCJieAOBaHHbix jiecHbix MecTOoGHTaHHJix Ha 3BepbKax a 6 cojiK)THO npeo 6 jia- 
Aan I. trianguliceps , a aojia /. persulcatus He npeBbimajia 10 %, hto CB^naHO c 

Ce30HHbIMH pHTMaMH aKTHBHOCTH npeHMaTHHaJlbHblX (J)a3 pa3BHTM 06 OHX BH- 
AOB: HHCJieHHOCTb J 1 HHHHOK H HHM(J) /. peVSUlcatUS K KOHljy aBTyCTa pe3KO CHH- 
)KaeTCH, a k cepeAHHe ceHTfl 6 pa naAaeT ao Hy jw, TorAa KaK rjik jihhhhok h 
hhm(J) I. trianguliceps xapaKTepHa aKTHBHOCTb c MapTa no HOJiGpb (CyBOpOBa, 
1966; OnjinnnoBa, 1977). npOBOAHMbie b npeAiuecTByioiniHe toah nccjieAOBa- 
hha noKa3ajin, hto (J)ayHa hkcoaobbix KJiemeii Ha AaHHOM ynacTKe npeACTaBJie- 
Ha TpeMH BHAaMn: /. persulcatus , /. trianguliceps h /. apronopnorus , hhcjich- 
HOCTb n npocTpaHCTBeHHoe pacnpeAejieHHe KOTOpbix BapbHpyeT b pa3Hbie 
TOAbl B COOTBeTCTBHH C npHpOAHO-KJIHMaTHHeCKHMH yCJIOBHJIMH. B TOAbl C TH- 
nHHHblM AJl^ TeppHTOpHH ypOBHeM yBJia^CHeHHOCTH H CpOKaMH Ce30HHOH aK¬ 
THBHOCTH npeHMaraHajibHbix (J)a3 pa3BHTH*i 3 bhaob hkcoaha (HK)Hb 2000— 
2002 rr.) noKa3aTejiH hx OTHOCHTejibHOH hhcjichhocth Ha xo3aeBax (Ho/Ha) 
cocTaBJUUiH Run /. persulcatus 0.58/17.1; rjix /. trianguliceps — 1.56/47.0; rjih 
/. apronopnorus — 1.08/31.9; b ce30H MHHHMajibHOH aKTHBHOCTH TaoKHoro 
KJiema /. persulcatus (aBrycT 1999—2001 rr.) cooTBeTCTBeHHO — AJifl /. per¬ 
sulcatus 0.02/2.5; rim /. trianguliceps — 0.54/70.1; fljw I. apronopnorus — 
0.15/19.5. KaK bhaho, Ha AaHHOH TeppHTOpHH b pa3Hbie ce30Hbi I. trianguli¬ 
ceps He3aBHCHMO ot npHcyTCTBHH Apyrnx bhaob, flBJweTCfl (J)OHOBbiM b Hace- 
jieHHH hkcoaha Ha MejiKHx MJieKonHTaiornHx. Hhcjichhoctb HMaro I. persulca¬ 
tus Ha AaHHOH TeppHTOpHH HeBbicoKa^i — Aa)Ke b MaKCHMajibHO 6 jiaronpraT- 
Hbix ycjiOBnax (BbipyGKH h npHpynbeBbie 6 HOTonbi) OHa He npeBbimaeT 

27 3K3./KM (12 - 27 3K3./KM), B MeCT 006 HTaHHflX HHOTO THna HHCJieHHOCTb Ha 

nOp^AOK HH)Ke. 

Ha o6ohx HCCJieAOBaHHbix b AaHHOH pa 6 oTe ynacTKax c coBMecTHbiM o6h- 
TaHneM /. persulcatus h I. trianguliceps b KpOBH JiecHbix nojieBOK 6 buia o 6 Ha- 
py^ceHa ^HK pa3JiHHHbix bhaob naToreHOB, a hmchho B. burgdorferi s.l., 
B. miyamotoi , A. phagocytophilum , E. muris h B. microti , hto CBHACTejibCTByeT 
o BaxcHoif pojin JiecHbix nojieBOK b noAAepJKaHHH npnpOAHbix onaroB iunpOKO- 
ro Kpyra nepeHOCHMbix hkcoaobbimh KJiemaMH naToreHOB. 

AHajiH3 onpeAejieHHbix HyKJieoTHAHbix nocjieAOBaTejibHOCTeH noKa3aji, hto 
B biHBJieHHbie o6pa3u;bi A. phagocytophilum othocatca k 3 pa3JiHHHbiM reHera- 
necKHM rpynnaM (rpynnbi 1— 3), a o6pa3H|bi B. microti — k 2 reHeTHnecKHM 
rpynnaM (5. microti ‘US’ -type h B. microti ‘Munich’-type), paHee o6Hapy^ceH- 
hhm Ha TeppHTOpHH Pocchh (Rar et al., 2011a, b; He(J)eAOBa h Ap-, 2012). npH 
otom y 6ojibiHHHCTBa HH(J)HUiHpOBaHHbix oco 6 eft (80—90 %) 6buia o6Hapy^ce- 
Ha /J.HK A. phagocytophilum H3 reHeTHnecKOH rpynnbi 2 h 5. microti ‘Mu¬ 
nich’-type, t. e. ,H,HK reHeTHnecKHx rpynn, nepeHOCHHK KOTOpbix ao HacToa- 
mero BpeMeHH He 6 hji ycTaHOBJieH. 

Pe 3 yJibTaTbi, noJiyneHHbie b HacToameii pa 6 oTe, a TaK^ce AaHHbie npeAbiAy- 
mnx HCCJieAOBaHHH (Rar etal., 2011a, b) noKa 3 biBaiOT, hto: 1) hh A. phago¬ 
cytophilum H3 reHeTHnecKOH rpynnbi 2, hh B . microti ‘Munich’-type He 6 bum 
oSHapy^ceHbi b /. persulcatus , co 6 paHHbix Ha TeppHTOpHH CBepAJiOBCKOH, Ho- 
boch6hpckoh, HpKyTCKon o 6 jiacTefi h Xa 6 apOBCKoro Kpaa; 2) hh A. phago- 
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cytophilum m reHeTHnecKoii rpynnbi 2, hh B. microti ‘Munich’-type He 6buin 
o6Hapy)KeHbI B KpOBH MeJIKHX MJieKOnHTaiOmHX, OTJlOBJieHHbIX Ha TeppHTOpHH 
HobochGhpckoh o6ji. h XaGapoecKoro Kpan, b 30 He HCKmoHHTejibHoro pac- 
npocTpaHeHra I. persulcatus , 6e3 cooGHTamw c I. trianguliceps ; 3) A. phagocy- 
tophilum H3 reHeTHnecKOH rpynnbi 2 h B. microti 4 Munich’-type Gmjih o6Hapy- 

}KeHbI B KpOBH MeJIKHX MJieKOnHTaiOmHX H3 BCeX HCCJie,aOBaHHbIX ynaCTKOB B 
o6jiacTH CHMnaTpHH I. persulcatus u I. trianguliceps , a hmchho Ha o^hom yna- 
CTKe Ha CeBepHOM ypane (3anoBe^HHK «J\t hokkhh KaMeHb») (Rar et al., 
201 la, 201 lb) h Asyx ynacncax Ha TeppHTOpHH Omckoh o6ji. (AaHHan pa6oTa). 
CoBMecTHa^ HH(J)eKu,ra B . microti ‘US’-type h B. microti ‘Munich’-type b KpO¬ 
BH rpbnyHOB TaK^ce BbinBJieHa Ha Cpe^HeM Ypane b CBepAJiOBCKOH o6ji., rjxe 
HKCO^H^bi npe^CTaBJieHbi I. persulcatus h I. trianguliceps (He^e^OBa h jx p., 
2012). nojiyneHHbie pe3yjibTaTbi juaiOT ocHOBaHHe npejjnoJiaraTb, hto I. trian¬ 
guliceps ynacTByeT b nepe^ane A. phagocytophilum H3 reHeTHnecKOH rpynnbi 2 
h B. microti ‘Munich’-type mcjikhm MJieKonHTaioiiiiHM. J\jin CTpororo nojjTBep- 
nc^eHnn 3toh rHnoTe3bi HeoGxo^HMbi HCCJie^OBaHHn no BbinBJieHHio h MOJieKy- 
jinpHO-reHeTHnecKOMy aHajiH3y Anaplasma spp. h Babesia spp. y pa3JiHHHbix 
BHJJOB KJiemeH-nepeHOCHHKOB, npOKOpMHTeJIflMH KOTOpbIX CJiy)KaT MeJIKHe 
MJieKonHTaiomHe. 
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SUMMARY 

Microtine rodents were captured in two disconnected sampling sites in Omsk region 
where Ixodes persulcatus and Ixodes trianguliceps are sympatric. In blood samples of ro¬ 
dents the DNA was revealed belonging to several ixodid-transmitted pathogens: Borrelia 
burgdorferi sensu lato (prevalence 20.0 and 6.0 %, here and further values are given for 
the first and second site, respectively), Borrelia miyamotoi (8.3 and 2.0 %), Anaplasma 
phagocytophilum (33.3 and 48.0 %), Ehrlichia muris (30.0 and 2.0 %) and Babesia microti 
(33.3 and 42.0 %). Three genetic groups of A. phagocytophilum based on 16S rRNA gene 
and groESL operon, as well as two genetic groups of B. microti , B . microti ‘US’-type and 
B microti ‘Munich’-type, were detected. 
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